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(54) [Title of invention] Motor 
(57) [Abstract] 

[Problem to be solved] In a motor, e.g. a DC brushless motor, 
having a salient pole concentrated coil and an outer rotor, to 
improve yield of material of a stator core without increasing 
reluctance and to make coil winding easier in order to increase 
the space factor of the coils. 

[Solution] A stator 13 formed by fixing a plurality of salient 
poles 17 to which bobbins 16 wounded by coils 15 are attached 
to an outer circumference of a yoke 14 is provided. The salient 
pole 17has aconcentric arcuatepart 1 7b provided at a rectangular 
prismpart 17a being inserted into the bobbin 1 6 and a semicircular 
groove 17C, the concentric arcuate part 17b contacts with the 
outer circumference of the yoke 14 and the semicircular groove 
17c is fitted to the yoke 14, thereby the salient pole 17 is 
fixed to the yoke 14. 

[Claims] 

[Claim 1] A motor comprising a stator formed by fixing a plurality 
of salient poles to which bobbins wounded by coils are attached 
to an outer circumference of a yoke, said salient pole having 
a concentric arcuate part provided at a rectangular prism part 
being inserted into the bobbin and a semicircular groove, wherein 
said concentric arcuate part contacts with an outer circumference 
of the yoke and said semicircular groove is fitted to the yoke, 
thereby the salient pole is fixed to said yoke. 
[Claim 2] The motor according to claim 1, further comprising 
a printed circuit board to which the coils attached to the salient 
poles are connected, wherein the ends of the coils wounded around 
the bobbins are inserted and soldered to said printed circuit 
board. 

[Claim 3] The motor according to claim 1, further comprising 
abearing that is fixed to a shaft supporting a rotor, an insulating 
bearing housing that supports said bearing and an insulating 
bearing contact plate and that fits in an internal diameter of 
the yoke, and a housing pressure plate that contacts with said 
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insulating bearing contact plate, wherein said bearing housing 
and housing pressure plate are screwed to said yoke to support 
the bearing. 

[Detailed description of invention] 
[0001] 

[Technical field to which ' invention belongs] The present 
invention relates to a motor such as a direct-current brushless 
motor having a salient pole concentrated coil and an outer rotor . 
[0002] 

[Prior art] Conventionally, this kind of motor was constituted 
as shown in Figs. 6 and 7. Hereinafter, the structure will be 
described. 

[0003] As shown in drawings, a stator core 1 is formed from 
salient poles la and a yoke lb as a one-piece construction, and 
a stator 4 is constructed by winding coils 3 around bobbins 2 
that are separated in the motor-axis direction or that are 
directly formed on the stator core 1. In addition, holes 5 for 
motor assembly are formed on the yoke lb. 

[0004] A rotor 6 has magnets 7 that face to the salient poles 
la of the stator 4, and bearings 9 are fixed to a shaft 8 that 
holds the rotor 6. The bearings 9 are supported by a bearing 
housing 10 that is fit in an inner diameter of the yoke lb, and 
the bearing housing 10 and a housing pressure plate 11 are fixed 
to the stator 4 by screws 12. 
[0005] 

[Problems to be solved by the invention] With such a conventional 
structure, the coils 3 are directly wounded around the bobbins 
2 attached to the stator core 1, which have caused problems, 
i.e., difficult work, uneven gaps among the coils 3, low space 
factor, difficult connections among the coils 3, low yield of 
material of the stator core 1, and a poor cooling effect because 
of narrow clearances between the coils 3 through which cooling 
air passes. 

[0006] Objects of the present invention are to solve the 
above-mentioned problems of the prior art and to improve the 
yield of material of a stator core without increasing the 
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reluctance and to make the coil winding easier inorder to increase 
the space factor of the coils. 
[0007] . 

[Means for solving problem] To achieve the above objects, the 
present invention is provided with a stator formed by fixing 
a plurality of salient poles to which bobbins wounded by coils 
are attached to an outer circumference of a yoke. The salient 
pole has a concentric arcuate part provided at a rectangular 
prism part being inserted into the bobbin and a semicircular 
groove. The concentric arcuate part contacts with an outer 
circumference of the yoke and the semicircular groove is fitted 
to the yoke, thereby the salient pole is fixed to the yoke. 
[0008] With this construction, the yield of material of the stator 
core is improved to form without increasing reluctance and the 
coil winding becomes easier, which increases the space factor 
of the coil. 
[0009] 

[Form of enforcement of the invention] The invention stated in 
claim 1 is provided with a stator formed by fixing a plurality 
of salient poles to which bobbins wounded by coils are attached 
to an outer circumference of a yoke, said salient pole has a 
concentric arcuate part provided at a rectangular prism part 
being inserted into said bobbin and a semicircular groove, said 
concentric arcuate part contacts with an outer circumference 
of said yoke and said semicircular groove is fitted to the yoke, 
thereby the salient pole is fixed to said yoke. Since the 
concentric arcuate part formed at the rectangular prism part 
contacts with the outer circumference of the yoke and the 
semicircular groove is fitted to the yoke, the stator core can 
be formed without increasing reluctance and the yield of material 
of the stator core can be improved. Since the bobbins wounded 
by the coil are inserted into the rectangular prism part of the 
salient pole, the coil winding becomes easier, which increases 
the space factor of the coil. 

[0010] The invention stated in claim 2 according to the invention 
stated in the above claim 1 is provided with a printed circuit 
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board to which the ends of the coils wounded around the bobbins 
are connected, the ends of the coils wounded around the bobbins 
are inserted and soldered to the printed circuit board, which 
can connect the coils attached to the respective salient poles 
through the printed circuit board, making the connections among 
the coils easier. 

[0011] The invention stated in claim 3 according to the invention 
stated in the above claim 1 is provided with a bearing that is 
fixed to a shaft supporting a rotor, an insulatingbearing housing 
that supports said bearing and an insulating bearing contact 
plate and that fits in an internal diameter of the yoke, and 
a housing pressure plate that contacts with said insulating 
bearing contact plate, wherein said bearing housing and housing 
pressure plate are screwed to said yoke to support the bearing. 
The bearing and the stator can be insulated by the insulating 
bearing housing and the insulating bearing contact plate, which 
increases insulating performance. Further, the motor can be 
installed to bodywork after checking the performance because 
the motor can operate as a single unit. 
[0012] 

[Embodiment] Hereinafter, an embodiment of the present 
invention will be described with reference to drawings. 
[0013] As shown in Fig. 1 and Fig. 2, a stator 13 is formed 
by fixing a plurality of salient poles 17 to which bobbins 16 
wounded by coils 15 are attached to an outer circumference of 
a yoke 14, and the salient pole 17 has, as shown in Fig. 3, a 
concentric arcuate part 17b provided at a rectangular prism part 
17a being inserted into the bobbin 16 and a semicircular groove 
17c located close to the concentric arcuate part 17b. 
[0014] The yoke 14 has, as shown in Fig. 4, holes 18 for motor 
assembly, arcuate pro j ection parts 14a with which the concentric 
arcuate parts 17b of the salient poles 17 contact formed at the 
outside of the holes 18 for motor assembly, and convex parts 
14b located close to the arcuate projection part 14a. 
[0015] The bobbin 16 wounded by the coil 15 is inserted to the 
rectangular prism part 17a of the salient pole 17, and the salient 
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pole 17 is fixed to the yoke 14 by contacting the concentric 
arcuate part 17b with the arcuate projection part 14a of the 
yoke 14 and by fitting the semicircular groove 17c to the convex 
part 14b of the yoke 17, as shown in Fig. 5. At this time, the 
bobbin 16 wounded by the coil 15 is held by a T-shaped part 17d 
of the salient pole 17 and the outermost circumference of the 
yoke 14. 

[0016] The printed circuit board 19 connects the coils 15 attached 
to the salient poles 17. That is, a terminal 20 connected to 
the end of the coil 15 is fixed to the bobbin 16, and the terminal 
20 is inserted and soldered to the printed circuit board 19, 
thereby the coils 15 attached to the respective salient poles 
17 are connected to one another through the printed circuit board 
19. 

[0017] Arotor 21 has permanent magnets 22 that face to the salient 
poles 17 of the stator 13, and bearings 24 are fixed to a shaft 
23 that holds the rotor 21. The bearings 24 and an insulating 
bearing contact plate 25 are supported by an insulating bearing 
housing 26 that fits in the inner diameter of the yoke 14. The 
bearing housing 26 and a housing pressure plate 27 that pushes 
the insulating bearing contact plate 25 are fixed to the stator 
13 by screws 28 to support the bearings 24. 

[0018] With the above construction, since the concentric arcuate 
part 17b formed at the rectangular prism part 17a of the salient 
pole 17 contacts with the outer circumference of the yoke 14 
and the semicircular groove 17c is fitted to the yoke 14, the 
stator core can be formed without increasing reluctance and the 
yield of material of the stator core can be improved. Further, 
since the bobbins 16 wounded by the coil 15 are inserted into 
the rectangular prism part 17a of the salient pole 17, it becomes 
easier to wind the coil 15, which increases the space factor 
of the coil 15 and increases cooling effect because clearances 
29 between the coils 15 has almost rectangular prism shape that 
is effective to pass cooling air. 

[0019] In addition, since the bobbin 16 wounded by the coil 15 
is held by the T-shaped part 17d of the salient pole 17 and the 
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outermost circumf erence of the yoke 14, the coil 15 is certainly 
f ixable . 

[0020] In addition, the arcuate projection part 14a with which 
the concentric arcuate part 17b of the salient pole 17 contacts 
is formed at the outside of the hole 18 for motor assembling 
and the concentric arcuate part 17b of the salient pole 17 is 
constructed so as to contact with the arcuate projection part 
14a, which prevents an increase of the reluctance due to the 
hole 18 for motor assembly. 

[0021] In addition, the ends of the coils 15 wounded around 
the bobbins 16 are soldered to the printed circuit board 19, 
which can connect the coils 15 attached to the respective salient 
poles 17 through the printed circuit board 19, making the 
connections among the coils 15 easier. 

[0022] In addition, since the bearings 24 are fixed to the shaft 
23 that holds the rotor 21, and the bearings 24 and the insulating 
bearing contact plate 25 are supported by the insulating bearing 
housing 26 that fits in the inner diameter of the yoke 14, and 
the bearing housing 26 and the housing pressure plate 27 that 
pushes the insulating bearing contact plate 25 are screwed to 
the yoke 14 to support the bearings 24 , thebearings 24 is insulated 
from the stator core by the insulating bearing housing 26 and 
the insulating bearing contact plate 25, which increases 
insulating performance. Further, the motor can be installed 
to bodywork after checking the performance because the motor 
can operate as a single unit. 

[0023] 

[Effects of the invention] As described above, according to the 
invention stated in claim 1 of the present invention, the stator 
formed by fixing a plurality of salient poles to which the bobbins 
wounded by the coils are attached to an outer circumference of 
the yoke is provided, said salient pole has the concentric arcuate 
part provided at the rectangular prism part being inserted into 
said bobbin and the semicircular groove, said concentric arcuate 
part contacts with an outer circumference of said yoke and said 
semicircular groove is fitted to the yoke, thereby the salient 
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pole is fixed to said yoke. Therefore, the stator core can be 
formed without increasing reluctance and the yield of material 
of the stator core can be improved. Further, the coil winding 
becomes easier, which increases the space factor of the coil. 
[0024] Further, according to the invention stated in claim 2, 
the printed circuit board to which the ends of the coils wounded 
around the bobbins are connected is provided, and the ends of 
the coils wounded around the bobbins are inserted and soldered 
to said printed circuit board, which can connect the coils 
attached to the respective salient poles through the printed 
circuit board, making the connections among the coils easier. 
[0025] Further, according to the invention stated in claim 3, 
the bearing that is fixed to the shaft supporting the rotor, 
the insulating bearing housing that supports said bearing and 
the insulating bearing contact plate and that fits in an internal 
diameter of the yoke, and a housing pressure plate that contacts 
with said insulating bearing contact plate are provided, and 
said bearing housing and housing pressure plate are screwed to 
said yoke to support the bearing. Therefore, the bearing and 
the stator can be insulated by the insulating bearing housing 
and the insulating bearing contact plate, which increases 
insulating performance. Further, the motor can be installed 
to bodywork after checking the performance because the motor 
can operate as a single unit. 
[Brief description of drawings] 

[Fig. 1] A sectional view of a motor according to an embodiment 
of the present invention. 

[Fig. 2] A plan view of a stator core of the same motor. 
[Fig. 3] An enlarged plan view of a salient pole of the same 
motor . 

[Fig. 4] An enlarged plan view of a yoke of the same motor. 

[Fig. 5] A plan view of a stator of the same motor. 

[Fig. 6] A sectional view of a conventional motor. 

[Fig. 7] A plan view of a stator core of the same motor. 

[Description of reference signs] 

13 Stator 
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14 Yoke 

15 Coil 

16 Bobbin 

17 Salient pole 

17a Rectangular prism part 
17b Concentric arcuate part 
17c Groove 
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